had, with an operability rate of 63%, performed Wertheim's operation 365 times, with 55 deaths due to the operation: an operative mortality of 15%. There were 20 operative deaths in the first 100 of the series, and 11 operative deaths in the last hundred.
treatment, and the permanent ones, such as ureteric involvement or extension to bladder or rectum, which can only be expected to progress. In the latter cases radium should not be applied; in the former type of case it may be applied, but only after the inflammatory condition has become thoroughly quiescent.
In any case in which the application of radium is under consideration, a thorough preliminary local and general examination should be carried out, and the presence of such contra-indications to irradiation looked for; only in their absence should radium be used.
One cannot avoid the conclusion that the indiscriminate application of radium in cases exhibiting some of these contra-indications has led in the past to unfortunate -and in some cases to disastrous-results.
There is much to be learnt and to be avoided in the application of radium to so grave a condition as carcinoma of the cervix, and the points raised here represent only one aspect of this matter. Radium should not be applied except by those who have given special study and attention to the matter, and who have been in a position to gain special experience, if the best results are to be obtained and if disappointment is to be avoided.
One unfortunate result of the great amount of attention which has been directed to radium as a "cure for cancer" in the lay press, is that men without such special knowledge and experience may be tempted to apply radium under quite unsuitable circumstances, with disappointment to themselves and with detriment to the patients concerned. 
I was ,, , 22 The Effect of Glandular Non-involvement. Of the 265 operations the regional glands were proved not to be carcinomatous in 152 cases, or 58%. The higher operative mortality, as compared with the 5-year basis series, is accounted for by this series containing a larger proportion of my earlier (in time) cases, the operative death-rate of whom was higher than it was in the later cases.
The marked increase in the number of patients lost sight of is due to the unfortunate fact that until 1922 it was my custom to cease to write to patients so soon as they had passed their "five-year-cure" date, with the result that by the time I realized that the follow-up shoQuld, instead of 5 years, be 10 years, there were a number of " cured" patients who had not been written to or seen for several years. I only succeeded in regaining touch with a proportion of these. 
Statistical Results. For the statistical estimation of the results of any method of treatment of carcinoma, two" cure-rates I are employed: (a) Relative, i.e , the percentage of fiveor ten-year survivors to the total number of patients treated, dating from the time when the curative treatment finished, and (b) Absolute, i.e., the percentage of fiveor ten-year survivors to the total number of cases presenting themselves for treatment, unselected beforehand, dating from the time when curative treatment finished.
Further, there are two ways in which these cure-rates can be estimated, according as to whether patients lost sight of and those who died from other disease before their cure-period was up, are included in the figures or not included. The principle of including them is the best, for although the rule acts harshly on the figures of those who by misfortune have in their series a number of patients lost sight of or dead of other disease, yet it brings all cases into the light of day, so to speak, without ambiguity or uncertainty. I shall, however, in dealing with my own results, give the figures appertaining to both methods of calculation.
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Five-year Cure-rate. All Cases. Operability-rate 63%. 
39.6%
... 43% Absolute 105 ,, ,
25%
...
26.3%
The total number of cases seen is estimated on the operability-rate of 63 per cent., this figure having been accurately computed on all the cases seen in the years 1907-1911.
XXXVI.
Glands Involved v. Glands Uninvolved. 
561%
This latter table shows the great difference in the chances of five-year survival that exists between cases in which the regional glands are involved and those in which they are not involved. The difference is partly due to the much higher operative mortality of the former group, but chiefly to the much larger proportion of recurrences (see Tables VII and XIII) .
As regards the period at which recurrence occurs, there does not seem to be much difference between the two groups (see Tables VIII and XIV) . I would point out here that a gland-free group of cases is not the same thing as a group of early cases. As compared with a gland-involved group, the cases comprising it are taken en masse earlier, and are therefore better material for operating on, but, if considered individually, the group contains a number of cases in which the local growth is very far advanced and the operation difficult and hazardous. It is necessary to emphasize this, because in a recent statistical publication issued by the Ministry of Health a gland-free group of my cases was included in a table of other surgeons' early cases, on the ground that my results were the same! xxxvII.
Ten-year Cure-rate. All Cases. Operability-rate 63%. 
21%
Uninvolved 36 ,, ,
37.1%
46-7%
A ten-year cure-rate must needs be lower than a five-year cure-rate, because about 10% of all recurrences occur between the fifth and tenth years, also because a greater number of patients will be lost sight of in ten than in five years, and finally, because, since the average age of patients operated on for carcinoma of the cervix is somewhere near 50 years, a substantial number of deaths due to other disease are certain to occur in so long a period.
In the case of the present figures the number of patients of necessity lost sight of has been augmented by the addition of the ten to whom, in error, I desisted from writing (see Tables XIX and XXI ). All these ten had passed the five-year limit and all belonged to the gland-free group, so that it is probable that none of them has died of recurrence.
The relatively large number of cases lost sight of explains the marked difference between the percentages in the two columns.
As with the five-year results, it is seen that the chance of curing a case in which the regional glands are found not involved at the time of the operation is well over twice that of a case in which they are found involved.
It will be noted that one of my patients is recorded as having developed and died of recurrence in the eleventh year after the operation. The growth appeared in the abdomen, but as she was not operated upon for it the possibility of its not being a recurrence of the cervical carcinoma but a growth starting de novo from some other of the abdominal viscera cannot be excluded. In spite therefore of this case, it seems justifiable to consider ten years as the period after having passed which since her operation, a patient may be considered to be actually cured.
A Comparison of the Results at present Obtainable by Operation and by Radium respectively. Before making a comparison between the results at present obtainable by operation and by radium respectively, I would draw attention to certain facts which have not yet received due consideration. I have shown that out of the 265 patients that comprise my present series 113, or 42%, had malignant glands at the time they were operated upon, and the percentage is much the same for the 355 I have operated upon altogether. The figures of my colleague, Comyns Berkeley, who has operated on about the same number of cases, confirm this finding. It may therefore be taken as certain that out of every hundred unselected patients presenting themselves at a radium clinic, roughly forty are certainly beyond the scope of radium on account of the extension of the growth to the regional glands to which radium applied from the vagina cannot reach, whilst out of every hundred unselected patients presenting themselves at a surgical clinic, nearly forty are also certainly beyond the scope of surgery on account of gross extension of the growth to parts operatively irremovable.
These two groups of forty are not identical, for that which is beyond the scope of radium includes certain cases not beyond the scope of surgery, and that which is beyond the scope of surgery includes certain cases not beyond the scope of radium.
In the case of surgery the 40% beyond its scope can be readily distinguished, for in the last resort the surgeon can open the abdomen and make certain that way, but the radiologist is at the disadvantage that he cannot detect the cases that make up the refractory 40% and hence has to treat them though, all unknown to him, failure is forefated. By either method, then, only sodaewhere about sixty cases out of every hundred presenting themselves, unselected beforehand, can be treated with more or less chance of success. Moreover, of the sixty cases with which surgery can apparently deal, only a proportion are curable by the surgeon, and the same applies to the sixty gland-free cases which are presented to the radiologist, for in spite of the glands being free, the growth may have proceeded beyond the reach of radium.
The results of surgery and radium respectively, can be compared in several ways:-
(1) The absolute cure-rates, based on the number of patients presenting themselves, can be contrasted.
(2) The relative cure-rates, based on the number of patients operated on and radiated respectively, can be contrasted,
(3) The relative surgical cure-rate can be contrasted with a particular radiological cure-rate based on the number of a selected group of cases treated by radium.
(4) A particular surgical cure-rate can be contrasted with a particular radiological cure-rate.
The radiological figures which I shall contrast with my own five-year results are those of Heyman and Gray Ward, which are the most favourable to radium yet published. I am greatly indebted to both these gentlemen for so promptly and readily furnishing me with their results. As regards the figures from the Radiumhemmet, Professor Heyman at my request very kindly sent me those dealing with the cases coming to the institution in 1920, 1921, 1922 and 1923, i.e ., after operative treatment had been abandoned by the Swedish surgeons in favour of radium treatment. It obviously would have been unfair to include his radium figures previous to that date in any comparison with my operative figures, because the patients treated by him before 1920 comprised a very undue proportion of greatly advanced cases. Gray Ward's figures also deal with unselected cases, for he has abandoned operation.
That the cases presented to Heyman and Gray Ward respectively, were on the average, as unselected beforehand as those that attend an ordinary gynelogical clinic is shown by the fact that in both their series the percentage of patients in extremis, and therefore unsuitable for radium treatment, is no larger than the percentage of cases in extremis that attend an operative clinic, showing that the average advancement of the growths was about the same.
In the comparisons which follow no cases are excluded; patients dying of other disease, or lost sight of before their five-year cure period was up, being reckoned as having died of carcinoma.
XXXIX.
Comparison by Absolute Cure-rate.
No. of cases seen
Five 
22.4%
Comparison by the absolute cure-rates has been criticized on the ground that radiological clinics have sent to them a larger proportion of cases with advanced disease than do surgical clinics. The objection is valid under certain circumstances, for Berkeley and I found that after 1911, when Middlesex Hospital became known as a radium centre, an increased number of cases with very advanced disease were sent there than formerly. In countries like Sweden and America, however, where operation has been entirely or very largely superseded by radium, the objection ceases, for the cases presented to the radium clinic then became representative of the cases in the country at large, just as before 1912 the cases presenting themselves at Middlesex Hospital were representative of the cases in England at large.
XL.
Comparison by the Relative Cure-rate.
No. of cases treated
31
.. ..
23-1%
This method of comparison is unfair to the results of radium unless the proportion of patients operated on and treated by radium, respectively, out of every 100 presenting themselves is borne in mind. I operated on 63% of all my patients, whilst Heyman radiated 95% of his, and Gray Ward 97% of his, and it is obvious that the cure-rate will be the higher, the smaller the percentage of cases treated.
In order to make comparable the results attained by surgery and radium respectively when applied to the same class of case, the patients treated by radium have been clinically classified into four groups, of which the first two comprise those in which the growth is limited to-or has only slightly passed beyondthe limits of the cervix. The cases included in these two groups are termed " operable" and their proportion to the total number of cases radiated has been termed the "radiological operability rate." This so-called " operability rate," however, bears no relation to the operability rate of surgery, for firstly it represents merely an opinion, whilst the surgical operability rate represents a fact, and secondly it is reckoned on the basis of the number of patients radiated, whilst that of surgery is reckoned on the basis of the number of patients seen. If the radiologist treated by radium every unselected case sent to his clinic, the two "rates" would be more comparable, but in a certain number of cases-the number depending on the personal opinion of the radiologist-the growth is too advanced and the patient too ill for any curative treatment.
The term " operability rate " should be dropped in connexion with radium, for it has given rise to confusion and misunderstanding, and its use in the " Inquiry into Cancer of the Uterus," recently published by the Ministry of Health, has led to erroneous statistical conclusions. The limiting of the term "operable" to cases in Classes 1 and 2 has resulted in the percentage of these classes to the total number of patients treated by radium being, on the average, far lower than the operability rate of surgery, in spite of the fact that the latter is reckoned on the total number of patients seen, because operation is by no means always barred by wide extension of the growth which may have made its way outwards to the pelvic side wall, or downwards almost the whole length of the vagina, and yet not be beyond surgical removal.
The consequence is that if the results of the surgeons' operations be contrasted with the results of the cases termed " operable " by the radiologist, the former are prejudiced.
XLI.

No. of cases operated on
53.1%
My cases operated on, however, represent 63% of all the cases I saw, whilst
Heyman's cases in Classes 1 and 2 treated by radium, represent only 39% of all the cases he saw, and Gray Ward's only 23% of all the cases he saw, so that the comparison is unfair to surgery. It is, however, possible to make a fairer comparison by contrasting the results I obtained in my group of gland-free cases operated on with the results Heyman and Grey Ward obtained with their Classes 1 and 2 cases treated by radium. My glandfree group represents a selection amounting to 36% of all the cases presenting themselves to me as against Heyman's Classes 1 and 2 selection of 39%, and Gray Ward's of 23%. Let us assume what is roughly the truth, that out of every 100 patients presenting themselves to Heyman and Gray Ward respectively, only the 60 whose glands were uninvolved were within the scope of their treatment, whilst 63 (my operability rate) were within the scope of mine. The 
37.7%
The results of this calculation indicate that, supposing it were possible to limit the use of radium to cases in which the glands were uninvolved, the percentage of cures it would effect would be slightly less, relative to the number radiated, than those effectable by surgery operating on both gland-free and gland-involved cases, relative to the number operated on.
Assuming for simplicity a gland-involvement rate of 40% for the cases of all three of us, then of the 420 cases presenting themselves to me for treatment, 252 were gland-free, and of these I cured 78, whilst Heyman, out of 280 gland-free cases presented to him, cured 106, and Gray Ward, out of 82, cured 31, a result which shows that if there were no such thing as gland-involvement, radium would give better results than surgery. It is in the gland-involved cases that surgery more than makes up on radium, for all these cases are beyond its scope.
The following two tables will make this clear:
XLIV. 
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It thus appears that, so far as it is possible to make the comparison, the results that I have attained by operation are definitely better than those obtained by Heyman and Gray Ward by radium. It must also be remembered that owing to the facilities enjoyed by the Radiumhemmet none of Heyman's patients had been lost sight of, whereas I have lost sight of 13 patients, all of whom are counted, for the purposes of this comparison, as having died from recurrence. If amongst these 13 lost-sight-of cases there were only 5 five-year survivals (which is probably an under-estimate), I have really cured 110 out of the 265 cases I operated upon, or 41'5%, and if 4 of these survivals belong to the gland-free group, then of that group of 152 cases I have really cured 82, or just on 54%. Moreover, my figures include patients operated on twenty or more years ago, when my operative mortalityrate was 20% instead of 11%, as it stands to-day for my last 100 cases, whereas the radiological figures are all comparatively recent, and anyway are not complicated by a varying death-rate.
I have kept no record of my 155 inoperable cases; some were abandoned before radium came on the scene, and of those who came after, though many were treated with radium it was unfortunately at a time when the results of radium therapy were far different from what they are now. But the point is that if I had been able to treat these 155 abandoned cases by radium in the same manner as they would be treated now, a certain proportion of cures would have been obtained from among them. Heyman (1914) (1915) (1916) had 17 cures out of 97 inoperable cases treated with radium, so that, with modern methods, somewhere between 15 and 20 cures should have been obtained from amongst my 155 inoperable cases, which would have increased the total number of five-year cures effected by me from 105 to between 120 and 125, and if to these I could add 5 cures out of the 13 cases operated on but lost sight of, I should have effected somewhere between 125 and 130 cures out of 420 patients seen, a result far exceeding any yet afforded by radium.
On the other hand, I fully realize that radium has certain definite advantages over operation, one of the chief of which is that when it cures it does so without any mutilation of the parts, a point of importance in the case of younger women.
Another advantage of radium treatment is that it does not demand of its exponents anything approaching the amount of study and practice needed to become an expert at the radical operation. Owing to the scarcity of the element, radium treatment is at present centralized in a comparatively few clinics, which is much to its advantage, and it is to be hoped that this centralization will continue, so that those who carry out the treatment shall have the maximum opportunities for acquiring special experience and skill.
The operative treatment of carcinoma of the cervix has never been so centralized, in this country at all events, although there is no reason why it should not have been. I have knowledge of many cases that have been operated on in small hospitals by persons practically untrained in this branch of surgery, to the great discredit of the operation and to the misfortune of the patient, who could, without difficulty, have been transferred to the hands of an expert. If such persons are to deal with cases of carcinoma of the cervix at all, radium is more suitable for them than operation.
The advantage claimed for radium, that it has no operative mortality, can be made too much of. The essential point is the numbers of cures effected by radium and operation respectively out of every 100 patients presenting themselves for treatment, and if the number cured by surgery is the greater (as I have shown it is) whether the patients unable to be saved die from an operation, or from the primary growth, or from secondary recurrence, is by comparison immaterial.
Radium is the more recent method of treatment, and many improvements may be forthcoming. Surgery, on the other hand, has played its last card, for it is unlikely that results much better than those already obtained from it can be expected in the future. I have in this paper dealt solely with the results of operation, on the one hand, and with radium, applied from the vagina, on the other, for no evidence is yet available as to the results capable of being attained by radium applied through the abdomen as well as through the vagina, or of radium applied through the vagina in combination with operative extirpation of the regional glands. Of these two methods the latter is the one which appears to me to be most likely to outdo the results obtainable by radical operation, for theoretically it combines the advantage that surgery has, in being able to reach out to the regional glands, with the advantage that radium possesses in being able to ablate the local growth without resulting deformity or injury to the bladder or rectum when these are involved. A beginning in this direction has already been made by my colleague, Goodwin, and I have done a few cases recently.
It may turn out that the opening of the abdomen and the removal of the regional glands have an effect on the cervical growth which makes it more refractory to the effect of radium applied through the vagina, in which case more harm than good may be done, but if, on the other hand, it is shown that the operation does not militate against the effects of radium in the vagina, the advantages of the procedure will be manifest, for it will save a proportion of the gland-involved cases, incurable by vaginal radiation, and will make to disappear that disadvantage which at present attaches to radium treatment, namely, that in 40% of the cases it is being applied without any possibility of cure.
A good many years, however, must elapse before we are in a position to pass judgment on these matters. At the present time, though the results of radium treatment have immensely improved on what they used to be some years ago, they are, even at their best, still not so good as the best results attained by surgery, and the greatest number of lives will be saved by subjecting to operation all patients whose growths are removable by an expert in this branch of surgery, and treating the remainder by radium.
Discussion.-Mr. SIDNEY FORSDIKE said that Mr. Bonney had admitted that surgery was bankrupt so far as any further progress was concerned, and allowed that radium treatment was as yet in its infancy. His analysis of " Operation versus Radium " showed a difference of 2 3% in favour of operation in the table of " absolute cures," and the question must be asked whether he was satisfied with operative results, or should not rather encourage a method which had almost overtaken them and was so full of promise. Mr. Bonney had touched the weak spot of radium treatment when he stated that it was not possible to treat malignant glands in the vagina by radium. He (the speaker) had repeatedly criticized the Stockholm method for this reason, and had urged the necessity of facing this problem either by X-rays or by operation and intra-abdominal radium. Heyman asserted that most of his failures were due to recurrence in the vagina, but his (Mr. Forsdike's) experience did not bear this out; in about one-third of the cases treated by radium the growth in the cervix entirely disappeared, and nothing remained but some thickened tissue in the vault of the vagina, and it was impossible to determine clinically whether this was scar tissue or growth. In most of these cases the recurrence took place high up in the pelvis at the site of the pelvic glands and the vagina remained healthy, and he (the speaker) was convinced that, had the glands been dealt with efficiently, these patients would have had a better chance of cure. In the absence of some radical treatment of the glands we were only treating palliatively some 30 or 40% whose glands were already attacked. He protested against Mr. Bonney's view of the simplicity of treatment by radium. Radium was a powerful weapon equally for harm and for good, and long study and observation were required if the utmost benefit was to be obtained now.
Dr. HERBERT SPENCER asked what Mr. Bonney meant by "63% operability." The operability-rate of others, and of those whose statistics Mr. Bonney compared with his own, was the proportion of cases operated on to the whole number seen. Mr. Bonney's " 63% operability " appeared to apply only to early cases, and to have been much lower in the later ones. If that were so, Mr. Bonney's statistics were vitiated and his " absolute cure-rate " of no value.
Dr. Spencer called attention to the recent publication by Voltz of the complete statistics of the Munich clinic, viz., 1,448 cases of cancer of the cervix, observed between 1913 and 1923, with 222 cases well after five years, i.e., an absolute cure-rate of 15.4%, the treatment being entirely by radiation methods.
Mr. A. J. WRIGLEY gave the following figures from St. Thomas's Hospital. During the years 1918-1922, 148 cases of carcinoma of the cervix were admitted for treatment. Of these cases, twenty-seven (or 18 . 2%) were considered " operable," thirty (or 20%) " borderline," and ninety-two (or 61 -4%) " inoperable " cases. The after-history of seven cases, all inoperable, was not known. Of the 148 cases 22 (or 14 9%) were alive after 5 years.
Analysis will be made of the first two groups, numbering fifty-seven (or 38 6%) of the Mr. D. C. L. FITZWILLIAMS said that the question whether radium was or was not the treatment for cancer of the cervix was bound up with the far larger one as to whether it was effective for the treatment of cancer in any region. The opponents of radium-therapy were really giving a free advertisement to this method of treatment.
Mr. Bonney had proved that radium during the few years in which it had been in use, had produced a result hardly inferior to that produced by the use of the knife during sixty years. This was the result of the investigation in three European centres; who could foretell what the results would be when the number of centres had been increased ? Radium had arrived at its position in, say, about ten years' time, having only a small mortality due to its use, and he (the speaker) looked forward to the day when " radical procedures," as these mutilating operations were termed, would be a memory of the past.
Mr. VICTOR BONNEY, in reply, said that the matter, in a nut-shell, was that the surgeon needed to treat a much smaller proportion of the patients presented to him than did the radiologist in order to obtain the same number of cures, and from the unoperated-upon remainder rather over 10 % of cures could be obtained by radiumn, according to the latest figures of Heyman. The radiologist, on the other hand, had no residuum, having, so to speak, used up his entire stock of material in obtaining his results. The issue was not as between radium and surgery, but as between radium and surgery pius radium. As detailed in previous papers, his own operability-rate was founded on an accurate computation of all the cases seen by himself and Mr. Comyns Berkeley between 1907 and 1911, i.e., at a timne when the cases presenting themselves at Middlesex Hospital and Chelsea Hospital for Women constituted a sample of the cases in the community at large, and his standard of operability had never varied. Of later years it had become impossible to disentangle the cases sent up to his various hospitals so as to know which were presented to him for determination of their treatment and which to his various colleagues. He did not understand Dr. Spencer's remarks and suggested that Dr. Spencer should read the paper when it was published and study the figures more carefully, Though it was not possible to arrive at the total number of cases he had seen with more accuracy than the estimation he had given, he had been able by going over his private case books to ascertain the total number of cases of carcinoma of the cervix he had seen in his consulting room between 1910 and 1923. They were 96 in number and out of these he had performed Wertheim's operation on 75 (or 78%). The operative death-rate was 9 3%. Thirty-six of the patients had survived their operation five or more years, so that his relative cure-rate for this group of cases was 48% and his absolute cure-rate 37 * 5%. Of the 75 cases operated on, the glands were carcinomatous in 31 (or 41%), so that the average advancement of these cases was about the same as that of all the cases he had operated on altogether. The better average results were due to these patients being above the average in general condition. The general operability-rate at Chelsea Hospital for Women-at which not all his colleagues operated on such advanced cases as he himself varied between 50 and 54%. In regard, however, to the coinparison he had made, the conclusion arrived at would have been the same even if the 265 cases he had operated on were merely half the cases he had seen, for in that case he would have seen 530 cases altogether, 265 of which were inoperable, and out of these, 27 cures by radium could have been obtained which, added to the 105 operative cures, would make a total of 132 cures altogether, or 24 9% of all the patients seen.
